Oligotryptophan-tagged antimicrobial peptides and the role of the cationic sequence.
The effects of varying the cationic sequence of oligotryptophan-tagged antimicrobial peptides were investigated in terms of peptide adsorption to model lipid membranes, liposome leakage induction, and antibacterial potency. Heptamers of lysine (K7) and arginine (R7) were lytic against Escherichia coli bacteria at low ionic strength. In parallel, both peptides adsorbed on to bilayers formed by E. coli phospholipids, and caused leakage in the corresponding liposomes. K7 was the more potent of the two peptides in causing liposome leakage, although the adsorption of this peptide on E. coli membranes was lower than that of R7. The bactericidal effect, liposome lysis, and membrane adsorption were all substantially reduced at physiological ionic strength. When a tryptophan pentamer tag was linked to the C-terminal end of these peptides, substantial peptide adsorption, membrane lysis, and bacterial killing were observed also at high ionic strength, and also for a peptide of lower cationic charge density (KNKGKKN-W5). Strikingly, the order of membrane lytic potential of the cationic peptides investigated was reversed when tagged. This and other aspects of peptide behavior and adsorption, in conjunction with effects on liposomes and bacteria, suggest that tagged and untagged peptides act by different lytic mechanisms, which to some extent counterbalance each other. Thus, while the untagged peptides act by generating negative curvature strain in the phospholipid membrane, the tagged peptides cause positive curvature strain. The tagged heptamer of arginine, R7W5, was the best candidate for E. coli membrane lysis at physiological salt conditions and proved to be an efficient antibacterial agent.